Radiation doses to non-Hodgkin's lymphoma cells and normal bone marrow exposed in vitro. Comparison of an alpha-emitting radioimmunoconjugate and external gamma-irradiation.
The alpha-emitting radionuclide 211At conjugated to the CD20 targeting chimeric monoclonal antibody rituximab was studied to: (a) Estimate radiation dose components to lymphoma and bone marrow (BM) cells exposed in vitro. (b) Calculate the mean absorbed radiation doses in various normal tissues of mice following intravenous injection. B-lymphoma cells (RAEL) and normal human BM cells were incubated with increasing concentrations of the radioimmunoconjugate. Based on binding kinetics and on measured cellular and nuclear diameters, the radiation doses were calculated using microdosimetric methods. Targeting of 211At-rituximab to RAEL cells was extensive and stable compared with the binding to BM cells. The absorbed radiation doses from cell-bound activity at an initial activity concentration of 10 kBq ml(-1) were 0.645 and 0.021 Gy to RAEL and BM cells, respectively. In comparison, the contribution from unbound conjugate in the medium during 1h exposure was 0.042 and 0.043 Gy. The D(0) value for RAEL cells was 0.55 Gy, but only 0.34 Gy for BM cells, whereas corresponding D(0) values were 0.72 and 1.21 Gy after a single exposure to external 60Co gamma-rays. Mean absorbed doses of 1.31, 0.48 and 0.36 Gy for blood, lungs and heart were calculated in mice injected with 5.4kBq g(-1) of 211At-rituximab. Despite the higher inherent sensitivity of the BM cells to the alpha-irradiation, there was, related to the radioactivity concentrations of 211At-rituximab, several logs greater cell kill in RAEL cells, illustrating the tumour-specific nature of the targeting.